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Challenges and Opportunities

• Significant (implementable) advancements have been made, but equally significant challenges remain 

with regard to uncertainty and accuracy, as well as fundamental understanding of physical processes, in 

implementing presently available tools and methodologies

• Coastal storm hazard models – both for surge and waves - must be comprehensively validated against 

observational data from historical storms, updated incorporating latest topographic/bathymetric data, 

and continually validated for new events/data. 

• Integrate phase-resolving wave models (e.g. Boussinesq) to supplement/complement spectral phase-

averaged wave models (e.g. STWAVE, SWAN) into coastal storm hazards modeling and analysis

• Develop process-based and calibrated/validated models to supplement empirical tools (with large 

uncertainties, and limited parameter range validity) presently being used (e.g. ship-induced waves; run-

up and overtopping)

• Develop quantitative understanding of the importance of Compound Flooding (specifically, interaction of 

coastal surge and inland rainfall-induced runoff) and reliable, accurate and validated (translatable) tools 

and best practice/guidance that can be applied on projects

• Quantify performance metrics, including geomorphic evolution of NNBF with EwN principles and 

develop best practice/design guidance


